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The Effect of Anions and Cations
on the Kinetics of Anodic Oxide Film Growth
on Iron in Neutral Solution

Takenori NOTOYA
Norio SATO

(Received September 17, 1968)

Abstract

The growth kinetics of anodic oxide film on iron in neutral solutions were examined
using electrochemical techniques to examine the effect of anions and cations. The growth
rate observed by galvanostatic and potentiostatic oxidations was analysed in the form,
i==kexp (FE—Qq/B), leading to E=FE'4+KQy, the polarization potential at constant growth
rate, and i= Aexp (~Qs/B), the growth rate at constant potential, where ¢ is the growth
rate, E the potential, Qp the film thickness, and where &, 8, B, and K are constants.

Kinetic parameter K was found to change depending on the kind of anions in the
order, NO; >SO; >CLO; >CH,COO~>BO¥, while kinetic parameter B was ordered
CLO; >NO; >CH,COO~>POF>SO; >BOf. We found no effect of cations on the

growth kinetics, the cations examined were Li*, K*, Na® and Ca*.
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